
 

 
 
 

  

 
 
September 11, 2014 
 
 
Ms. Nancy Rumrill 
U.S. Environmental Protection Agency  
Region 9, Ground Water Office, WTR-9 
75 Hawthorne Street 
San Francisco, California  94105-3901 
 
Re:  Response to Request for Information dated September 9, 2014 

Class III Underground Injection Control (UIC) Well Permit Application 
Curis Resources (Arizona) Inc. 

 
Dear Ms. Rumrill: 
 
Florence Copper, Inc. (Florence Copper) is pleased to submit the following in response to Mr. David 
Albright’s September 9, 2014 letter to Mr. David Copeland, and to the Request for Information (RFI) 
included as an attachment to Mr. Albright’s letter.  Florence Copper’s responses to each of the 
comments identified in the RFI are provided below.  Each comment is listed in italics and is followed 
by our response. 
 
Rather than submit a complete revised Application, we are submitting replacement pages and sections 
for items in the Application that have been revised in response to the RFI dated September 9, 2014 
(Appendices 1 through 10).  We have also provided a table listing all pages/sections being replaced 
and/or inserted.  The revised pages/sections being provided contain changes made throughout the 
Application in response to the RFI dated September 9, 2014, and incorporates all changes made in 
response to earlier RFIs.  A complete, revised electronic copy of the Application has also been 
provided on CD. 
 
We believe the following is responsive to the September 9, 2014 RFI and we are available to answer 
any questions you might have. 
 
Thank you for your assistance. 
 
Sincerely, 
Florence Copper Inc. 
 
 
 
Daniel Johnson 
Vice President – General Manager 
 
 
cc: Richard Mendolia, Arizona Department of Environmental Quality 

David Albright, U.S. Environmental Protection Agency 



 

 
 
 

  

 
 
 

Appendix UIC Application Section Comment Reference 

Appendix 1 Table C-1 Comment 1 

Appendix 2 Exhibit C-1 Comment 2 

Appendix 3 Attachment H Text Comment 4 

Appendix 4 Table H-1 Comment 5 

Appendix 5 Figure M1-1  
(Attachment M, Exhibit M-1;  

also Attachment P, Exhibit P-2) 

Comment 7 

Appendix 6 Table 5.2 
(Attachment R, Exhibit R-1) 

Comment 8 

Appendix 7 Attachment R Text Comment 8 

Appendix 8 Exhibit R-2  Comment 8 

Appendix 9 Exhibit Q-4 (PTF AOR Wells only) Comment 9 

Appendix 10 Attachment S Text Comment 10 
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Comment 1 

In Attachment C of the UIC Permit application, the two core holes drilled in 2011 were added to 
Table C-1.  The status of these core holes should note they are abandoned.  Also, the driller's logs 
provided for these core holes did not include a record for cementing of the intermediate casing.  
Further, the CMP11-06 core hole was reported as plugged with cement from the surface to 352 feet 
inside the casing; however, the casing was set to a depth of 429 feet, which is below the Lower Basin 
Fill Unit (LBFU).  Please provide a more detailed description and schematics of the construction and 
plugging records, so that we may determine the necessity of any potential corrective action. 
 
Response to Comment 1 
 
Table C-1 has been revised to show that core holes CMP11-06 and CMP11-05 have been plugged and 
abandoned.  A revised version of Table C-1 is provided in Appendix 1 of this response.  Please remove 
and discard Table C-1 from your copy of the UIC Application submitted in August 2014, and replace it 
with the Table C-1 provided in Appendix 1. 
 
FCI has conducted an additional search for cementing records associated with core holes CMP11-05 
and CMP 11-06.  The search resulted in the identification of additional perforation records for core 
hole CMP11-05.  The perforation records are included with the cementing records in a revised version 
of Exhibit C-1 provided in Appendix 2.  Please remove and discard the entire Exhibit C-1 from your 
copy of the UIC Application submitted in August 2014, and replace it with the Exhibit C-1 provided in 
Appendix 2 of this response. 
 
Schematic diagrams showing the plugging and abandonment details of core holes CMP11-05 and 
CMP11-06 are included with the revised plugging and abandonment forms provided in Appendix 9 of 
this response.  The revised plugging and abandonment forms for the PTF AOR Wells (including 
CMP11-06 and CMP11-05) are provided in Appendix 9 to replace the versions in our August 2014 
submittal.  Please remove and discard the PTF AOR Wells Section of Exhibit Q-4 of your copy of the 
UIC Application submitted in August 2014, and replace it with the revised PTF AOR Well forms 
provided in Appendix 9.  Note:  the BHP Wells section of Exhibit Q-4 remains unchanged. 
 

Comment 2 

Four other core holes, MCC367, MCC368, MCC535, and MCC561, have no record of a cemented 
annulus.  Please provide a more detailed description and schematics of the cementing and plugging 
history of these core holes if that information is available.  As discussed with Dan, these core holes may 
require some corrective action (i.e., placing cement at the base of the USDW) if there is not a clear 
record of a cement seal behind the casing. 
 
Response to Comment 2 
 
FCI has conducted an additional search for cementing records for core holes MCC367, MCC368, 
MCC535, and MCC561.  The search resulted in the identification of one additional page of cementing 
records for core hole MCC367.  No additional cementing records were identified for core holes 
MCC368, MCC535, or MCC561.  The additional record has been inserted into Exhibit C-1 adjacent to 
the records previously provided for core hole MCC367. 
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The additional cementing record identified for core hole MCC367 indicates that the core hole was 
cemented form the total depth to the bottom of casing, and that cement was then circulated around the 
casing with a total volume of 700 gallons of type V cement used. 
 
Cementing records previously provided for core hole MCC368 similarly indicate that the core hole was 
cemented from the total depth to the bottom of casing, and then cement was circulated around the 
casing with a total volume of 800 gallons of Type V cement used. 
 
Cementing records previously provided for core hole MCC535 indicate that the core hole was cemented 
from the total depth to the top of casing with a total volume of 650 gallons of Type V cement used.  
The record indicates that casing was left in the hole between 220 and 360 feet depth.  No further 
information is provided in the record regarding cement circulation around the casing. 
 
Cementing records previously provided for core hole MCC516 indicate that the core hole was cemented 
from the total depth to the top of casing with a total volume of 800 gallons of Type V cement used.  
The record indicates that casing was left in the hole between 50 and 450 feet depth.  No further 
information is provided in the record regarding cement circulation around the casing. 
 
All of the cementing records described above are provided in a revised version of Exhibit C-1 provided 
in Appendix 2 of this response.  The revised Exhibit C-1 includes one additional page for MCC367, 
and re-categorizes core holes CMP11-05 and CMP11-06 as abandoned on the Table of Contents 
provided at the beginning of Exhibit C-1. 
 
Please remove and discard the entire Exhibit C-1 from your copy of the UIC Application submitted in 
August 2014, and replace it with the Exhibit C-1 provided in Appendix 2 of this response. 
 

Comment 3 

Please provide a more complete description and a schematic of the construction and plugging record for 
the DM-B well, if that information is available. 

 
Response to Comment 3 
 
FCI has conducted an additional search for cementing records for well DM-B.  FCI has also been in 
contact with a former BHP employee that witnessed the plugging and abandonment of well DM-B and 
that former employee has provided an anecdotal account of the abandonment.  However no additional 
cementing records have been located for well DM-B.  
 
The DM-B well location is known and FCI plans to excavate the site to confirm the abandonment once 
the necessary clearance to excavate is obtained in accordance with Section 106 of the National Historic 
Preservation Act. 
 

Comment 4 

In Attachment H, Section H.3, Rate and Volume of Fluid to be Injected, please clarify discussion of the 
proposed total injection rate of 240 gallons per minute (gpm) and recovery rate of 300 gpm, and how 
those rates relate to the proposed average injection rate of 0.15 gpm/ft of injection interval and 
maximum injection rate of 0.20 gpm/ft and the initial minimum extraction to injection volume ratio of 
110 percent.  Also, please confirm the discussion aligns with the description of these rates and volumes 
in Attachment K and the Operations Plan in Exhibit K-2 and Table H-1 as discussed below. 
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Response to Comment 4 
 
The text of Section H.3 of Attachment H has been revised to clarify that the maximum injection rate is 
limited to 240 gpm, and that the maximum extraction rate is limited to 300 gpm.  Text has also been 
added to clarify that the proposed injection interval length may vary based on final well construction 
and packer configuration, which will in turn affect the injection rate per foot of injection interval.  The 
final injection interval length and packer configuration will not be determined until the proposed wells 
have been drilled and constructed.  However, regardless of well configuration or the length of the 
packer interval in each well, the total injection limit of 240 gpm will apply as will the extraction limit 
of 300 gpm. 
 
Revised Attachment H text is provided in Appendix 3 to replace the version in our August 2014 
submittal.  Please remove and discard the text portion of Attachment H of your copy of the UIC 
Application submitted in August 2014, and replace it with the revised pages provided in Appendix 3. 
 

Comment 5 

Table H-1, Injection Rates and Volumes:  The typical length injection interval of 580 feet and typical 
injection rate of 0.15 gpm/ft yield a total rate of 348 gpm in four injection wells in the PTF, however 
Table H-1 notes a planned total injection rate of 240 gpm.  Please clarify and note that the initial 
minimum extraction:injection volume ratio is 110 percent, subject to change with prior EPA approval. 
 
Response to Comment 5 
 
Table H-1 of Attachment H has been modified to reflect “typical” injection interval of 400 feet, and an 
average injection rate of 0.15 gpm/ft to achieve an injection rate of 60 gpm per injection well.  This 
configuration results in an aggregate injection rate of 240 gpm for the well field, which is the maximum 
proposed injection rate.  A note has been added to Table H-1 to clarify that in all cases, the aggregate 
well field injection rate is limited to 240 gpm. 
 
As noted in response to Comment 4 above, individual injection wells may have longer or shorter 
injection intervals depending on final well construction and packer configuration.  Although injection 
intervals may be longer than 400 feet, the maximum injection rate is limited to 240 gpm for the entire 
well field.  Consequently, longer injection intervals may result in lower injection rates per foot of 
injection interval, and shorter injection intervals may result in injection rates that are higher than the 
proposed average per foot of injection interval.  However, in all cases, the aggregate well field 
injection rate is limited to 240 gpm regardless of injection interval length and well configuration. 
 
A revised version of Table H-1 is provided in Appendix 4 to replace the version in our August 2014 
submittal.  Please remove and discard Table H-1 from Attachment H of your copy of the UIC 
Application submitted in August 2014, and replace it with the revised Table H-1 provided in 
Appendix 4. 
 

Comment 6 

Please clarify the type of casing to be installed in the operational, multi-level sampling, operational 
monitoring, and supplemental monitoring wells.  Your response to RFI comment 10 states that those 
wells "will not have steel casing installed to bedrock, unless the well extends to the top of bedrock or 
deeper."  However, proposed well designs depicted in figures M-3, M-4, 9A-3, and 9A-4 (in 
Attachments 0 and P) indicate these wells will be drilled and screened into the bedrock and have 
fiberglass reinforced casing. 
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Response to Comment 6 
 
The observation, multi-level sampling, operational monitoring, and supplemental monitoring wells will 
not have steel casing installed to bedrock.  The well construction details shown in Figures M-3, M-4, 
9A-3, and 9A-4 correctly depict that these wells will be constructed with fiberglass reinforced casing.   
 
Steel collars extending from ground surface to 40 feet below the top of bedrock will only be installed on 
injection and recovery wells.   
Given that the misstatement identified in this comment occurred in the response document and not in 
the text of the Application, and that the Figures referenced in the comment correctly depict the 
proposed well construction, no replacement pages or replacement figures are provided for this 
response. 
 

Comment 7 

Attachment P, Exhibit P-2, Figure M1-1, Operational Monitoring MW-01 Proposed Well Design:  The 
casing design requires clarification because steel casing is specified through the upper portion and PVC 
casing is specified in the lower segment of the deeper well through the LBFU but a steel to PVC adapter 
is shown connecting to the PVC screen in the Oxide unit.  Please clarify or correct that depiction.  
Please also add a LBFU label and Oxide label to the upper and lower screened intervals, respectively 
in this figure. 
 
Response to Comment 7 
 
The proposed construction of Operational Monitoring Well MW-01 includes mild steel casing and PVC 
well screen.  Both casings shown on Figure M1-1, Exhibit P-2 of Attachment P, will be steel from the 
surface to the interface with the PVC well screen.  Figure M1-1 has been revised to reflect construction 
that includes steel casing from the surface to the top of the well screen, where an adapter will be 
installed to join the PVC screen to the steel well casing. 
 
A revised version of Figure M1-1 is provided in Appendix 5 to replace the version in our August 2014 
submittal.  Figure M1-1 also occurs in Attachment M, Exhibit M-1 of our August 2014 submittal.  
Please remove and discard Figure M1-1 from Attachment P, Exhibit P-2 and Attachment M, 
Exhibit M-1 of your copy of the UIC Application submitted in August 2014, and replace it with the 
revised Figure M1-1 provided in Appendix 5 (two copies of Figure M1-1 are provided). 
 

Comment 8 

Attachment R, Exhibit R-1, Closure and Post-Closure Cost Estimates:  As discussed with Dan Johnson, 
the total cost estimates presented in Table 5-2 do not include the BHP test wells and facilities presented 
in Table 5-2a.  Please update Attachment R accordingly, and also include documentation of any other 
existing financial assurance. 
 
Response to Comment 8 
 
A revised version of Table 5.2 (Attachment R, Exhibit R-1) is provided in Appendix 6.  The revised 
Table 5.2 incorporates Table 5.2a which describes the costs associated with closure of the BHP well 
field and an additional 10-percent administrative cost.  The revised Table 5.2 is sealed by an Arizona 
Professional Engineer, and is dated September 4, 2014.  
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A revised version of Table 5.2 of Exhibit R-1 is provided in Appendix 6 to replace the version in our 
August 2014 submittal.  Please remove and discard Table 5.2 from Attachment R, Exhibit R-1 of your 
copy of the UIC Application submitted in August 2014, and replace it with the revised Table 5.2 
provided in Appendix 6. 
 
FCI has provided a financial assurance instrument for closure of the PTF facilities in the amount of 
$3,487,743, provided in Exhibit R-2 of our August 2014 submittal.  This instrument reflects the 
amount of financial assurance required by the Arizona Department of Environmental Quality to cover 
closure costs of the PTF infrastructure and facilities under APP No. 106360.   
 
In addition to this financial assurance instrument, FCI has secured an additional instrument in the form 
of a Surety Bond issued by the Lexon Insurance Company in the amount of $1,066,000 for the closure 
of discharging facilities constructed by BHP under Aquifer Protection Permit (APP) No. 101704.  The 
discharging facilities listed under APP No. 101704 inlcude process solution ponds and runoff ponds 
which were never constructed, one evaporation pond, and the Class III wells constructed for the BHP 
pilot test.  As noted in Table 5.2, the cost to close the BHP test wells is $194,018, and administrative 
and contingency costs totaling an additional 25 percent.  At a minimum, the instrument is sufficient to 
cover closure costs of the BHP test wells, with additional funds remaining to close other discharging 
facilities. 
 
The text of Attachment R, Section R.4 has been revised to include a description of the financial 
assurance instrument associated with APP No. 101704.  A copy of the instrument has also been added 
to Exhibit R-2. 
 
The following replacement pages/sections are provided to replace, or be added to, the versions in our 
August 2014 submittal: 

 A revised version of the Attachment R text is provided in Appendix 7; please remove and 
discard the Attachment R text portion of your copy of the UIC Application submitted in August 
2014, and replace it with the revised Attachment R text provided in Appendix 7. 

 A copy of the additional Surety Bond issued by the Lexon Insurance Company in the amount of 
$1,066,000 is provided in Appendix 8; please add this document to Attachment R, Exhibit R-2 
of your copy of the UIC Application submitted in August 2014 

 

Comment 9 

Plugging and Abandonment Plans for Proposed PTF Wells and AOR Monitoring wells:  The information 
presented on the EPA P&A Plan forms should not include cement volumes and estimated costs to 
construct the wells.  The forms should only cite calculated cement volumes required to plug the wells 
and estimated abandonment costs.  
 
Response to Comment 9 
 
The plugging and abandonment forms for the PTF AOR Wells (Exhibit Q-4) have been revised to 
remove well construction information.  The revised forms now include only the calculated cement 
volumes required to plug the wells and estimated abandonment costs. 
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The revised plugging and abandonment forms for the PTF AOR Wells are provided in Appendix 9 to 
replace the versions in our August 2014 submittal.  Please remove and discard the PTF AOR Wells 
Section of Exhibit Q-4 of your copy of the UIC Application submitted in August 2014, and replace it 
with the revised PTF AOR Well forms provided in Appendix 9.  Note:  the BHP Wells section of 
Exhibit Q-4 remains unchanged. 
 

Comment 10 

Attachment S, Section S.4, Proposed Aquifer Exemption:  Please delete "proposed" in the section 
header and the text and add "original" before "Area of Review" in the first sentence for clarity.  Please 
delete reference to the figures in Attachment D in that sentence since the lower limit of the exempted 
zone is not depicted in those figures.  Please include reference to the boundary limits as "The vertical 
limit of the aquifer exemption are depicted in Figure S-2 and the lateral and vertical limit are described 
in Exhibit S-1." 
 
Response to Comment 10 
 
The text of Attachment S has been revised to reflect the limits of the existing aquifer exemption 
established at the FCP site in conjunction with UIC Permit No. AZ396000001.   
 
A revised version of the Attachment S text is provided in Appendix 10 to replace the version in our 
August 2014 submittal.  Please remove and discard the Attachment S text portion of your copy of the 
UIC Application submitted in August 2014, and replace it with the revised Attachment S text provided 
in Appendix 10. 
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Location 
Name ADWR Number Type Status Easting Northing

Surface
Elevation 

(Feet)
Total Depth 

(Feet)

Diameter of 
Surface 

Borehole 
(Inches)

Diameter of 
Surface Casing 

(Inches)

Depth of 
Surface 
Casing 
(Feet)

Diameter of 
Intermediate 

Borehole 
(Inches)

Diameter of 
Intermediate 

Borehole Casing 
(Inches)

Depth of 
Intermediate 

Borehole 
(Feet)

Depth of 
Intermediate 

Borehole 
Casing (Feet)

Diameter of 
Inner Pipe 
(Inches)

Cement Seal 
(Feet)

Abandonment 
Material

Bottom 
Depth 
(Feet)

Upper Depth 
(Feet)

Approximate 
Volume 

(Gallons)

Drilller's 
Log 

Available

Geologic 
Log 

Available

133S NA Exploration Core Hole Existing 847479.9895 746444.8163 1475.50 2217 6.25 5.5 45 5 3 560 560 - 0-560 Yes Yes
135MF NA Exploration Core Hole Existing 847502.6923 745598.3783 1472.20 2095.5 6.25 5.5 65 5 3 376 376 - 0-376 Yes Yes
145MF NA Exploration Core Hole Existing 847981.8852 745570.0709 1473.00 2170 6.25 5 60 5 3 400 400 - 0-400 Yes Yes
149S NA Exploration Core Hole Existing 847985.9324 746428.5092 1477.30 2142.5 6.25 5 40 5 3 601 601 - 0-601 Yes Yes
28S NA Exploration Core Hole Existing 848220.5673 746014.3235 1475.20 2227 NR NR NR 5.74* NR NR NR - NR No Yes
356S NA Exploration Core Hole Existing 847860.4898 746648.2579 1478.00 2094 6.5 5.6 45 5 NR 473 NR - NR Yes Yes
357S NA Exploration Core Hole Existing 847735.4921 746431.7566 1476.85 2280 6.5 5.6 45 5 NR 455 NR - NR Yes Yes
366S NA Exploration Core Hole Existing 847860.4974 746215.2575 1476.40 425 6.5 5.6 45 5 NR 425 NR - NR Yes Yes
414S NA Exploration Core Hole Existing 848235.4974 746431.7618 1477.50 2267 6.5 5.6 50 5 3 380 380 - 0-380 Yes Yes
415S NA Exploration Core Hole Existing 858110.49 746648.24 1479.46 2042 6.5 NA 40 5 3 280 280 - 0-280 Yes Yes
447S NA Exploration Core Hole Existing 847572.0492 746646.8176 1476.90 593 6.5 5.6 40 5 NR 593 NR 4* NR Yes Yes
448S NA Exploration Core Hole Existing 847365.1096 746642.8776 1477.08 750 6.75 NR 40 5 3 750 750 4* 0-750 Yes Yes
453S NA Exploration Core Hole Existing 847240.1122 746426.8763 1475.47 870 6.75 NR 40 5 3 870 870 4* 0-870 Yes Yes
454S NA Exploration Core Hole Existing 847574.0571 746216.8169 1475.20 403 6.5 5.6 40 5 NR 403 NR 4* NR Yes Yes
455S NA Exploration Core Hole Existing 847365.1175 746210.3773 1473.55 553 7.875 5.6 40 5 3 553 NR 4* NR Yes Yes
456S NA Exploration Core Hole Existing 847115.1148 746210.3747 1473.21 825 6.75 NR 40 5 3 825 825 - 0-825 Yes Yes
459S NA Exploration Core Hole Existing 847490.1224 745993.8786 1474.03 483 6.5 NR 40 5 NR 483 NR - NR Yes Yes
460MF NA Exploration Core Hole Existing 847860.5059 745737.9446 1472.44 474 7.875 6 50 5 3 474 474 - NR Yes Yes
461MF NA Exploration Core Hole Existing 847566.1903 745737.9416 1472.07 385 7.875 6 55 5 3 385 385 - NR Yes Yes

462MF NA Exploration Core Hole Existing 847360.4383 745737.9393 1471.52 494 7.875 6 65 5 3* 494 501* - NR Yes Yes
463MF NA Exploration Core Hole Existing 847157.0591 745851.8123 1471.55 720 7.875 6 50 5 3 720 720 - NR Yes Yes
465MF NA Exploration Core Hole Existing 847740.1329 745560.8806 1471.86 350** NR NR NR NR NR NR NR - NR No No
94S NA Exploration Core Hole Existing 847736.125 745999.5686 1475.00 2038 NR - - 5.5* NR 560 NR 4* NR Yes Yes
95S NA Exploration Core Hole Existing 847236.1198 745999.1883 1472.70 1842 NR - - NR NR 590 NR - NR Yes Yes
MCC544 55-548200 Exploration Core Hole Existing 847485.3097 746002.8159 1473.70 1320.5 NR NR NR NR 4* 380 380 - NR No Yes
CMP11-05 55-220509 Exploration Core Hole Abandoned 847737.9655 746085.3165 1474.30 1200 8 7 20 6.75 5.5 427 427 - NA Type V Cement 467/1200 0 1175 Yes Yes

CMP11-06 55-220509 Exploration Core Hole Abandoned 847667.2736 746156.0257 1475.00 1145 8 7 20 6.75 5.5 429 429 - NA Type V Cement 335 0 565 Yes Yes
MCC367 55-539336 Exploration Core Hole Abandoned 848108.0623 746220.8225 1475.73 941 6.5 5.6 45 5 NR 355 355 - NR Type V Cement 941 0 NR Yes Yes
MCC368 55-539336 Exploration Core Hole Abandoned 847985.5026 745998.7585 1475.20 1044 6.5 5.6 55 5 NR 390 390 - NR Type V Cement 1044 0 800 Yes Yes
MCC421 55-539336 Exploration Core Hole Abandoned 848060.5079 745746.5092 1469.55 1039 6.5 5.6 60 5 3 360 353 - 0-353 Type V Cement 1039 0 750 Yes Yes
MCC522 55-538308 Exploration Core Hole Abandoned 847507.0673 745604.8156 1466.00 1380 NR NR NR 3.5* - NR Pulled - NR Type V Cement 1380 0 750 No Yes
MCC525 55-538308 Exploration Core Hole Abandoned 847728.0587 746213.8186 1476.00 1212 NR NR NR NR - 430 Pulled - NR Type V Cement 1210 0 750 No Yes
MCC535 55-548247 Exploration Core Hole Abandoned 847533.19 745743.1913 1471.80 1279 NR NR NR 3.5* NR 360 220-360 - NR Type V Cement 1279 0 650 No Yes
MCC536 55-548247 Exploration Core Hole Abandoned 847768.8796 745752.1312 1472.20 1162 NR NR NR 3.5* - 380 Pulled - NR Type V Cement 1162 0 650 No Yes
MCC538 55-548247 Exploration Core Hole Abandoned 847852.3215 745570.3192 1472.10 1169 NR NR NR 3.5* - 359 Pulled - NR Type V Cement 1169 0 650 No Yes
MCC545 55-548200 Exploration Core Hole Abandoned 847464.4934 746204.4409 1474.00 1370 NR NR NR 4.5* - 363 Pulled - NR Type V Cement 1370 0 700 No Yes

MCC546 55-548200 Exploration Core Hole Abandoned 847618.2999 746645.6306 1477.00 1152 NR NR NR 3.5* - 397 Pulled - NR Type V Cement 620 0 450 No Yes
MCC546A 55-548200 Exploration Core Hole Abandoned 847627.8622 746653.8179 1477.10 1437 NR NR NR 3.5* - 990 Pulled - NR Type V Cement 1437 0 1100 No Yes
MCC561 55-548247 Exploration Core Hole Abandoned 847347.25 745776.6893 1471.10 1480 NR NR NR 3.5* NR 450 50-450 - NR Type V Cement 1480 0 800 No No 
MCC569 55-548247 Exploration Core Hole Abandoned 847104.6765 746250.6247 1473.10 1665 NR NR NR 3.5* - 800 Pulled - NR Type V Cement 1665 0 1050 No No
B-5 NA Geophysical Boring Abandoned 848238.0643 746193.8241 1478.00 31.5 6.625 - - - - - - - - Native Material 31.5 0 NR No Yes
B-6 NA Geophysical Boring Abandoned 848206.2792 745908.8835 1476.00 23.5 6.625 - - - - - - - - Native Material 23.5 0 NR No Yes

-
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Table C-1 .  Wells and Core Holes within 500 Feet of the PTF Well Field

Location Name ADWR Number Type Status Easting Northing

Surface
Elevation 

(Feet)
Total Depth 

(Feet)

Diameter of 
Surface 

Borehole 
(Inches)

Diameter of 
Surface Casing 

(Inches)

Depth of 
Surface 
Casing 
(Feet)

Diameter of Well 
Casing (Inches)

Diameter of Well 
Borehole 
(Inches)

Depth of 
Borehole 

(Feet)

Depth of 
Well 

(Feet)
Screened 

Interval (Feet)
Cement Seal 

(Feet)

Bentonite 
Grout Seal 

(Feet)

Sand 
Filter Pack 

(Feet)
Abandonment 

Material

Bottom 
Depth 
(Feet)

Upper Depth 
(Feet)

Approximate 
Volume 

(Gallons)
Driller's Log 

Available

Geologic 
Log 

Available

OB3-1 55-542056 Monitoring Well Existing 847679.2174 746250.8381 1475.78 800 NR 12 20 4 NR 800 800 500-780 0-20 20-500 500-800 No No
OB4-1 55-542055 Monitoring Well Existing 847572.0773 745631.1264 1471.78 800 NR 12 20 4 NR 800 800 440-780 0-20 20-440 440-800 No No
PW3-1 55-542056 Test Well Existing 847662.6065 746297.518 1475.50 800 NR 12 20 6 NR 800 800 500-780 0-20 20-500 500-800 No No
PW4-1 55-542055 Test Well Existing 847558.7182 745577.6161 1471.80 800 NR 12 20 6 NR 800 800 440-780 0-20 20-440 440-800 No No
WW3 55-627608 Irrigation Well Existing 847774.1494 745638.1085 1470.00 938 NR 24 81 18 18, 14 938 496, 933 240-933 NR - NR Yes No
DM-B 55-806521 Non-POC Well Abandoned 848035.958 746428.5319 1477.30 700 NR NR NR None Found 5 700 617 NR NR - NR Unknown Unknown Unknown Unknown No No

* = Values Observed in the Field
** = Value from SRK Geologic Model
NR = Not Recorded
NA = Not Available

Construction Details Well Abandonment Details

WELLS

General Information

Comments

HALEY ALDRICH, INC.
Appx 1_Table C-1 Wells and Core Holes wi 500 Feet of PTF_Rev 091014.xlsx Page 2 of 2
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Location Name ADWR Number Type Status

133S NA Exploration Core Hole Existing
135MF NA Exploration Core Hole Existing
145MF NA Exploration Core Hole Existing
149S NA Exploration Core Hole Existing
28S NA Exploration Core Hole Existing
356S NA Exploration Core Hole Existing
357S NA Exploration Core Hole Existing
366S NA Exploration Core Hole Existing
414S NA Exploration Core Hole Existing
415S NA Exploration Core Hole Existing
447S NA Exploration Core Hole Existing
448S NA Exploration Core Hole Existing
453S NA Exploration Core Hole Existing
454S NA Exploration Core Hole Existing
455S NA Exploration Core Hole Existing
456S NA Exploration Core Hole Existing
459S NA Exploration Core Hole Existing
460MF NA Exploration Core Hole Existing
461MF NA Exploration Core Hole Existing
462MF NA Exploration Core Hole Existing
463MF NA Exploration Core Hole Existing
465MF NA Exploration Core Hole Existing
94S NA Exploration Core Hole Existing
95S NA Exploration Core Hole Existing
MCC544 55-548200 Exploration Core Hole Existing

CMP11-05 55-220509 Exploration Core Hole Abandoned
CMP11-06 55-220509 Exploration Core Hole Abandoned
MCC367 55-539336 Exploration Core Hole Abandoned
MCC368 55-539336 Exploration Core Hole Abandoned
MCC421 55-539336 Exploration Core Hole Abandoned
MCC522 55-538308 Exploration Core Hole Abandoned
MCC525 55-538308 Exploration Core Hole Abandoned
MCC535 55-548247 Exploration Core Hole Abandoned
MCC536 55-548247 Exploration Core Hole Abandoned
MCC538 55-548247 Exploration Core Hole Abandoned
MCC545 55-548200 Exploration Core Hole Abandoned
MCC546 55-548200 Exploration Core Hole Abandoned
MCC546A 55-548200 Exploration Core Hole Abandoned
MCC561 55-548247 Exploration Core Hole Abandoned
MCC569 55-548247 Exploration Core Hole Abandoned
B-5 NA Geophysical Boring Abandoned
B-6 NA Geophysical Boring Abandoned

OB3-1 55-542056 Monitoring Well Existing
OB4-1 55-542055 Monitoring Well Existing
PW3-1 55-542056 Test Well Existing
PW4-1 55-542055 Test Well Existing
WW3 55-627608 Irrigation Well Existing

DM-B 55-806521 Non-POC Well Abandoned

EXISTING WELLS

EXISTING COREHOLES

ABANDONED COREHOLES

ABANDONED WELLS
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SRK T!cson
3275 West Ina Road, Suite 240

Tucson AZ 85741

T: 520 544 3688

F: 520 544 9853

tucson@srk com

WW STK COM

Memo

To: Mel Lawson Date: October 5,2011

Company: Curis Resources Ltd. From: Daniel Russin

Copy to: Bob Cluff Project #: 204400.05

Subject: Drill Hole Summary - CMP11-05, PQ Diameter Core

Type: 0427' 6.25" Rotary, cased to 427'
427-1200' PQ, 5' split banel

Started: June 29, 2011 (diamond)
Compf eted: July 7 ,2011
Total Depth: 1200 feet
Collar Goordinates: N: 746,095.87; E: 847,729.96 (UTM NAD 83 ft)
Ground Elevation: 1475ft amsl (approx.)
Drilling Contractor: National(Rotary), Cabo Drilling Corp. (PQ Core)

1 Executive Summary
CMP11-05 was drilled to obtain large samples of core for metallurgical testing. Core was logged at
the drill site and placed into plastic tubes for storage and transport to the analytical lab. Rotary
drilling at this site was completed by National several weeks before the core drilling began. At the
conclusion of PQ drilling, the rods got stuck in the hole and were not removed.

2 Downhole Survey
Downhole surveys were measured by Cabo and digitally recorded at approximately 10O-foot
increments below the top of bedrock. A subtraction of 11 degrees was made to the recorded
azimuth to account for magnetic declination; note the declination calculators and charts range from a
deviation of 10.3 to 1 1 degrees for this area. The measurements were recorded at the rig by Curis
and SRK personnel.

Depth (ft) DID Azimuth Gorrected Azimuth
456 -88.7 212.1 201.1

503.5 -88.8 176.8 165.8
600 -88.7 177.9 166.9
700 -88.9 189.3 178.3
800 No survey No survev No survev
900 -88.8 192.9 181.9
1000 -88.2 19't 1 190.1

1 100 -88.3 216.3 205.3
1200 -88.4 216 205

Geologic Summary
A summary of footages for rock type contacts is listed below. Contact angles are provided with
respect to the core axis (TCA) and an indication if the contact is an intrusive or fault contact where
known. lt was not possible to assess fault or contact angle in core that was heavily broken or where
core loss occurred,

C[rPl 1 -05_Holesummary_dpr_201 1 1 006_FNL October 201 1
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3.1

Depth (ft) Rock Tvpe Contact
0-427 Rotarv - no recovery
427-440 Yqm Yom -+ Mixed. lndeterminate contact
440-446 Mixed Yom and Todo Mixed -+ Tqdp, Indeterminate contact
446-457.5 Tqdp Todo -+ Yom. Indeterminate contact
457.5-670 Yqm Yom -+ Mixed. Fault contact?
670-675 Mixed Yqm and Tgdp Mixed -+ Yom. Fault contact?
675-759 Yom Yqm -+ Diabase, Fault contact, 60'
759-774.3 Ydb Ydb -+ Yqm, Planar contact (fault?), 35'
774.3-858.5 Yom Yom > TqdD, Rubblized contact. apoears -50"
858.5-881.5 Todo Tqdp + Yqm, Intrusive contact, 45"
881.5-'1007.3 Yom Yqm + Mixed, lrreqular contact
1007.3-1012 Mixed Yqm and Tgdp Mixed -+ Tqdp, lrreqular contact
1012-1017 Todo Todo -+ Mixed. lrreoular contact
1017-1026 Mixed Mixed -+ Yqm, lrreqular contact
1026-1057 Yqm Yom -+ Ta. Rubblized contact
1057-1065.2 Ta Ta -+ Yqm, lrreqular contact, -25'
1065.2-1074.1 Yqm Yom -+ Mixed. Rubblized contact
1074.1-1078 Mixed Yom. Todo. and Ta Mixed -+ Yom. Rubblized contact
1078-1200 Yqm

Rock Types
Chip samples were not collected during mud rotary drilling of the basin-fill formations and bedrock to
427 feet. The depth to the top of bedrock is unknown, since rotary drilling and casing penetrated the
contact.

Precambrian Quartz Monzonite (Yqm) constitutes 87.3% of the drill hole. This rock type consists of
equigranular to coarsely porphyritic monzonite with an original texture of 25-35% quartz, 30-35%
potassium feldspar, 20-25% plagioclase, and 5-8% biotite. The rock is broadly porphyritic in nature
with large K-feldspar in a matrix of smaller quartz, plagioclase, and biotite. Most of the original
texture has been overprinted by clay alteration and oxidation minerals (iron and manganese oxides),
and has been disrupted by abundant fault breccia and gouge. Large, euhedral crystals of potassium
feldspar exist at 0.5-3 cm across. Quartz crystals are0.5-2 cm, plagioclase crystals are 2-10 mm,
and biotite crystals are 1-10 mm in size.

Tertiarv Granodiorite Porphvrv (Tgdp)constitutes 3.1% of the drill hole. The rock contains 1-5 mm
feldspar phenocrysts, mostly plagioclase, in an olive gray aphanitic matrix. Biotite phenocrysts
compose -1Oo/o of the rock. The geology logging did not attempt to segregate the granodiorite
intercepts into Types 1,2, and 3 as defined by Conoco.

constitutes
5.9% of the hole. SRK attempted to split out as many individual rock types as possible but in many
cases the intervals were too small and were logged as a mixed zone. Often, the mineralogical
composition was a true mix, meaning there were 2-5 mm plagioclase phenocrysts, indicative of the
Tertiary Granodiorite Porphyry, intermixed with 1-2.5 cm salmon-colored K-feldspar crystals, found in

Precambrian Quartz Monzonite. The overall mineral assemblages are consistent with those zones of
non-mixing described above.

Tertiarv Andesite (Ta) constitutes 1.3% of the hole. This rock type is a dark olive grey with an
aphanitic texture. lt contains some areas of intense copper oxide clay. Chrysocolla and tenorite are
also present in some zones.

Precambrian Diabase (Ydb), constitutes 1.3% of the hole. This rock type is dark gray to black with
strong alteration and mineralization,

CMPI 1-05_HoleSummary_dpr_201 1'l 006_FNL October 201 1
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3.2 Structure
Numerous fault structures, breccia zones, and fault planes were noted as described below. The
breccia varies from crumbly, broken rock with no discernible breccia fragments or fault contact
angles to well-milled breccia fragments in fine-grained gritty iron-stained matrix. Fault gouge
consisting of clay and fine rock particles with or without slickensides was noted in many intervals
typically less than one foot in thickness.

Alteration
The rock is dominated by potassic alteration of low to moderate intensity. Quartz veins and
associated secondary K-feldspar are common; secondary biotite is locally present. Pervasive argillic
alteration (mostly supergene) obscures much of the hypogene detail. Sericitic and propylitic
alteration are locally observed. Sericitic alteration was likely more abundant than was evident,
however it was strongly overprinted by supergene iron oxides and clay and was thus difficult to
observe.

Metzone

Metallurgical zones (Metzone) codes were recorded for each sample interval. The codes for the
Oxide Zone designate the interval in terms of whether the interval is dominated by copper
oxides/silicates (code 1), mixed copperand iron oxides (code2) , orshows high concentration of iron
oxides with little or no copper oxides (code 3). The Transition Zone (code 4) is designated by the
presence of one or more overlapping Oxide and Sulfide minerals including hematite/goethite, pyrite,
chrysocolla, cuprite, native copper, chalcocite, andl or chalcopyrite.

Depth (ft) Metallurqical Zone
427-1174 Intermingled zones of mixed copper and iron oxides and

hiqh-iron zones
1174-1200 4 (Transition zone; coexistinq oxide and sulfide minerals)

Mineralization
There are pervasive copper oxides on fractures and in clay sites throughout the oxide zone. Copper
oxides are consistently present from 427-1200 feet, with the exception of 860-880 feet. The most
common copper oxide is a copper-bearing clay that replaces plagioclase; other copper oxides
present are chrysocolla and tenorite/wad. No copper oxides were present in the sulfide zone. lron
oxides (hematite, goethite, and jarosite) occur at mostly low abundances (1-5%)throughout the hole,
both in the oxide and sulfide zones; however, abundances are lowest in the sulfide zone. Minor
chalcocite (<<1o/o) is present in the lowest portions of the hole.

Geotechnical Summary
Average total core recovery (TCR) was over 95% for the hole. Average rock quality (RQD) was
generally well below 50%.

3.3

3.4

3.5

4

Depth (ft) Fault Zones
464-475 Shattered rock, not milled breccia
477.5-479 Fault zone. 60'
485-498.5 Fault zone. oouqe in various orientations
530-532 Fault zone, 65'
559.5-660 Fault zone. oouoe in various orientations: Rattlesnake Fault
787-805 Fault zone, no orientation visible: Thrasher Fault
840-843 Fault zone. no orientation visible
855-880 Fault zone, oouqe in various orientations
885.5-912 Fault zone, oouoe in various orientations
938-950 Fault zone, 25' at top contact
973-995 Fault zone, -35"
1 01 0-1 095 Fault zone, qouqe in various orientations: Sidewinder Fault

Cl\,|P11-05 Holesummary dDr 20111006 FNL October 201 1
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4.1

4.2

Deoth 427-1174 1174-1200
Total Feet 747 zo

Averaqe TCR (%) 90.2 973
Averaqe ROD (%) 38.4 21.9

Fracture Intensity
Core was collected in a split-tube barrel in order to ensure the highest integrity of intact conditions.
Mechanical fractures caused by handling or placing the materials in the core box were discounted
during the fracture intensity review.

The fracture intensity is low to moderate for the majority of the hole, with abundances of 0-15
fractures per foot. Areas near fault zones are substantially more fractured.

Core Recovery
Statistics on the core recovery in CMPI 1-05 are presented below. Recovery averaged 95.2% with
the lowest recovery in Yqm (83.6%) and the highest recovery in andesite (100%). RQDs range from
50% to 77.3o/oi these numbers are almost certainly skewed high. No handling of the core was
permitted, so determining RQD is less precise.

Rock Type Drlll Run
Interval

(ft)

TCR
o/o

RQD
o/o

Yom 675 90.8 JC.6
Todo 25 97.2 51

Mixed Yqm & Tsdp 47 97.7 34.4
Ta 10 100 n

Ydb 15 66,7 41

CMPl1-01 Totals 375 92.2 52.1

Sampling and Analysis
No assay samples were taken from CMP11-05, since the material was to be used in metallurgical
tests. As of September 2011, metallurgical testing on this material is ongoing. No HQ companion
hole was drilled at this site. since the drillers were unable to remove the PQ rods from the hole.

CMPI 1-05_Holesummary_dpr_201 1 1 006_FNL October 20'1 1
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MAGMA COPPER. FLORENCE
Drill Eole Summary
MCC-569 (site r'-35)
February 16,lY)6

Type: Rotary 0' to 800', Nx Diamond, l0' split barrel 800' to 999', 5' qplit borrel 999' to 1653'
Sterted: Sepember 2O,1995; Completed: October 16, 1995

Totd depth: 1665 ft. (according to driller's log), 1663' measured on core.

Colf ar coordinrter: 746,203.8 lN 647,315.61E
Top of cesing elevation: No casing in place when surveyed.

Ground elevrtion: 1473.1 ft
Azimuth: N/A
Inclination: -90o; downhole surveys at *100 ft. increments from 810' to 1650' dep{h.
Drilting contrecton Christensen Boyles Corp.
Iagged by: J. Downey
hrrpose: Ore reserve confirmation and classification on the west side of the deposit during the 1995 pre-

feasibility prognm. MCC-569 is locatod approximately 50 feet north of Conoco hole 456-5.

Geologic Samnul
Precambrian auare Morzonite is the most common litholory in MCC-569, and exceping the last

interval, from 1613' to 16f.3' , it is typical of the granitic rock seen in most of the recent drill holes. The unusual
phase of Pr,ecambrian auarE Monzonite in the last interval is equigranular, with little or no primary pink
microcline. This interval is separated from the overlying qpical Yqm by a major fault from 1607.5 to 16ll.5.
Mineral garns typrcally range from -3mm to l0 mm, and the largest crystals tend to be euhedral to sub'hodral p-
quare. attaftz ard plagioclase each average around 2f/o of the roch and biotite (including secondary) also

averages 4Dyo. The remainder is a whitish semi-opaqrre feldspar that commonly is altered to a light brown Ksp,
usually surrounding host fractures or healed fractures. This mineral is assuned to be either white orthoclase or
sonre other alkali feldspar. PeEographic sample of a similar rock (MFL5 A MFLT) from MCC-548 were described

by Sid Williams. This intenral is hosts signifrcantty more Ksp flooding and argillization than the typical qvaft,
molzonite, hrt it is not clear if this is the re,sult of environment or chemistry. Coing on the texture and
composition of this rock it could be a phase of the Tertiary intnrsion, but as no age Mte has been done it tends to
get lumped with the hocamb,rian rock.

This hole contains two intervals of Granodiorite porphyry, one 15' thick and the other 50' thick Both
appear to be Conooo's type tr porphyry, as they are a dark gey oolor and contain little or no quartz. Both tend to

be highly fractured with mild K-spar veining and a moderate clay overprint. Mineralization tends to be weak in
both intervds.

Tertiary Trachy-Ardesite o@urs as two dikes, the fint being a thin b'rown-green drab dike with mildly
developed flow alignment of needle-like phenos, and fairly strong exotic coper mineralization. Trachy-Andesite
also ocqrs as a med to light brown dike with large subMral plagioclase and anbe&al quare phenos. This d'ke
is very competent, shows traces of trachitic flow alignmeng and has traces of tenorite on some fractures. Neither
contains significant alteration asi& from clay, etc. on the ftactures and some argillization of plagioclase phenos,

The entirc hole seems to have a mild to moderate potassic alteratio& as either biotite or Ksp + qg

depending upon host lithologr. Cilorite and clinochlore (pennine, amording to pet. reports) occur locally as areas

of mod. to str. clots and zones of replacement in the Yqm. These minerals are assumed to be the results of further
alteration of secondary and pnmary biotite. Clay alteration is mod to str, thougbout the hole and there is

considerable clay alteration in the sulfide rock which is assumed to be hypogene, consisting of white and drab
green clays, both on the fracture.s and in the matrix. Clay is also very cDnunon in the oxide rodq ard much of il is
assrmed to be either hypogene or the result of structural movement. Some of the oxide clays are certain to have

been fonned from supergene processes, hf these clays are realistically inpossible to difrerentiate in hand sample.

A similar such aszumgion deals with sericite. Recent p€trogfaphic strdies and numerous Conoco pet. rqods
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H.1 Introduction 

This Attachment H has been prepared in support of an Application by Florence Copper, Inc. (Florence 
Copper) to the United States Environmental Protection Agency (USEPA) for issuance of an Underground 
Injection Control Class III (Area) Permit (UIC Permit) for the planned Production Test Facility (PTF), to be 
located at the Florence Copper Project (FCP) property in Pinal County, Arizona.  As required for 
Attachment H under USEPA Form 7520-6, this Attachment includes information regarding proposed 
operating data for all injection and recovery wells at the PTF.  This Attachment provides background 
information and data in the order that it is requested in the instructions for Attachment H.  The requested 
information includes:  

 Average and maximum daily rate and volume of fluids to be injected; 

 Average and maximum injection pressures; 

 Nature of the annulus fluid; and  

 A qualitative analysis and ranges in concentrations of all constituents of injected fluids. 

H.2 Background 

Florence Copper is proposing to operate the PTF to demonstrate the feasibility of developing an in-situ 
copper recovery (ISCR) facility at the FCP property that will consist, in part, of a closely spaced array of 
Class III injection wells and recovery wells.  The proposed PTF area is approximately 13.8 acres in size.   

The UIC Permit is requested to authorize injection and recovery operations in the oxide zone, the upper 
portion of the bedrock underlying the PTF.  The top of the oxide zone is at approximately 450 feet below 
ground surface at the PTF well field.  It has an average thickness of approximately 750 feet beneath the PTF 
well field.  To prevent vertical excursion of injected fluids, the uppermost 40 feet of the oxide zone will be 
excluded from injection.  Consequently, the injection wells constructed at the PTF will have a typical injection 
interval of 700 feet.  Florence Copper has chosen to divide the injection interval for the PTF wells into 
multiple intervals to focus injection into targeted areas of the oxide zone.  

H.3 Rate and Volume of Fluids to be Injected 

Aggregate injection and recovery rates in the PTF well field will be carefully balanced to ensure that hydraulic 
control will be maintained throughout the portions of the oxide zone in which injection and recovery is 
occurring from the time that injection begins until the PTF well field is closed in accordance with the 
requirements of the UIC Permit.   

For each well, the rate and daily volume of fluids injected may vary based on the length of the injection 
interval and the capacity of the oxide zone to transmit fluids at each well site.  Because the oxide zone varies 
in thickness and packers will be used to focus injection, the length of the injection interval in each well will 
vary accordingly.  The rate of fluid injection in wells with longer injection intervals will need to be greater 
than the rate in wells with shorter injection intervals to maintain a consistent rate of flow through the oxide 
zone on a per-foot of thickness basis to achieve a target pregnant leach solution (PLS) grade.  To maintain 
PLS grade, injection rates in all wells must be proportionate to the length of the injection interval.  Florence 
Copper proposes an average injection rate of approximately 0.15 gallons per minute per foot (gpm/ft) of 
injection interval, and a maximum injection rate of approximately 0.20 gpm/ft of injection interval.  Injection 
rates may be lower than the proposed average based on the length of the final injection interval used and the 
location of packer placement.  Typical injection rates may be as low as 0.10 gpm/ft of injection interval 
depending on formation properties and resulting final packer configuration in each well.   

The maximum aggregate injection rate proposed for PTF operations is 240 gpm, and the maximum 
extraction rate is limited by the capacity of the planned SX/EW plant to 300 gpm.  At the maximum injection 
rate and maximum recovery rate, extraction will exceed injection by 25 percent.  The minimum ratio between 
injection and recovery will be 110 percent.  This means that extraction will always be greater than injection by 
at least 10 percent and as much as 25 percent. 
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Given the relatively small area of the PTF well field, it is anticipated that the thickness of the oxide zone and 
the resulting screened interval from well to well will be approximately uniform. 

The PTF wells will be constructed with multiple injection intervals separated by sections of blank well casing 
that will allow packer assemblies to be used to focus injection into targeted intervals of the injection zone.  

Table H-1 lists example injection rates and the resulting daily total fluid volumes derived using these rates.  
The planned aggregate injection rate for the PTF is limited to 240 gpm regardless of well configuration or 
well performance.  If formation performance is uniform, each of the four injection wells will be limited to an 
injection rate of 60 gpm.  Variation in formation performance may require some wells to be operated at rates 
lower or higher than 60 gpm.  In all cases, the aggregate injection rate will be balanced between the four 
injection wells to ensure that no more than 240 gpm is injected.  The values presented in Table H-1 reflect 
potential injection rates for a variety of well configurations which may be applied to compensate for 
formation performance.  Depending on formation performance, planned injection rates may be less than 
0.15 gpm/ft of injection interval. 

H.4 Average and Maximum Injection Pressure 

Each of the proposed injection and recovery wells will be completed to Class III injection well standards and 
individually adjusted for the depth, thickness, and hydraulic characteristics of the portion of the oxide zone 
penetrated by the well.  Because injection pressures are calculated based on the distance from the top of the 
well casing to the top of the injection interval, variations in well construction depth may in turn result in 
variation of the average and maximum injection pressures at each well.  The calculated average and maximum 
injection pressures, therefore, will be specific to each of the planned wells.  Each well will be constructed to 
ensure that the injection interval is at least 40 feet below the top of the oxide zone, but spans the remainder 
of the oxide zone below.  Based on available formation thickness data, injection pressures have been 
calculated for the proposed PTF injection wells and are presented in Table H-2.   

Typical wells may include one or more injection intervals ranging in length between 190 and 700 feet.  The 
injection pressures presented herein are calculated by multiplying the depth from the top of well casing to top 
of the injection interval by a pre-determined factor that is designed to moderate injection pressures and 
prevent hydraulic fracturing of the formation. 

H.4.1 Average Injection Pressure 

Average injection pressures are calculated as a function of the dynamic elevation of the column of lixiviant 
standing above the top of the injection interval during PTF well field operations.  For the purposes of 
estimating the average injection pressure, it is assumed that the dynamic elevation of the injected fluid is equal 
to the elevation of the well head, and that no additional mechanical pressure is applied. 

Typical groundwater will exert a pressure equivalent to 0.43 pounds per square inch per foot (psi/ft) of 
depth.  Although composed primarily of water, lixiviant also includes sulfuric acid and dissolved minerals that 
will increase the density by an estimated 5 percent.  Thus, the lixiviant solution is estimated to exert a pressure 
equal to approximately 0.45 psi/ft of depth.  This is the value used to calculate the average injection pressures 
at the top of each injection interval.  

Average injection pressures are calculated by multiplying the depth to the top of the injection interval from 
the top of well casing by 0.45 psi/ft.  This method reflects a well head pressure that is equal to atmospheric 
pressure, while the well casing is flooded with lixiviant.  The pressure generated at the top of the injection 
interval results solely from the weight of the column of lixiviant with no additional mechanical pressure 
applied.  Examples of average injection pressure at the anticipated depth of the top of the PTF injection 
intervals are included in Table H-2.  
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H.4.2 Maximum Injection Pressure 

Formation testing conducted in 1995 by BHP Copper Inc. (BHP Copper) determined a minimum fracture 
gradient of approximately 0.71 psi/ft for rock within the oxide zone.  To ensure that injection pressures did 
not induce additional fracturing of the oxide zone, UIC Permit No. AZ396000001 issued to BHP Copper for 
the FCP in 1997 established a fracture gradient limit of 0.65 psi/ft.  The fracture gradient packer testing data 
are included in Attachment I of this Application.  Florence Copper proposes to use the 0.65 psi/ft fracture 
gradient to determine the maximum injection pressure for each injection interval.   

Maximum injection pressures are determined by multiplying the fracture gradient limit (0.65 psi/ft) by the 
depth from the top of well casing to the top of the injection interval.  This method of calculating maximum 
injection pressures reflects the pressure generated by the weight of the column of raffinate and an additional 
pressure applied by mechanical means to achieve the maximum allowable injection pressure at depth. 

As described above, packer assemblies may be used to focus injection in targeted areas of the broader 
injection zone.  Because operational injection pressures are calculated to the top of each injection interval, the 
length of the interval does not affect the calculated injection pressures.  Consequently, if multiple injection 
intervals are used, the injection pressure will be calculated at the top of the each interval.   

Example average and maximum injection pressures at selected depths representing the top of potential 
injection intervals and the corresponding maximum well head pressures are included in Table H-2.  

H.5 Nature of the Annulus Fluid 

Annulus fluid is the fluid that exists between the injection pipe and the interior of the well casing.  Over the 
operational life of a Class III injection well at the FCP site, the nature of the annulus fluid in a given well will 
vary between native groundwater from the oxide zone, lixiviant solution, and PLS.  The estimated 
composition of native groundwater and the forecast compositions of lixiviant solution are presented in 
Exhibit H-1.  Exhibit H-1 is discussed further in Section H.6.   

H.5.1 Injection 

The proposed Class III injection wells may be operated in one of two modes:  pressurized at the well head 
with an injection pipe and packer assembly, or under atmospheric well head pressures with only an injection 
pipe.  The nature of the annulus fluid under each of these injection conditions is described below. 

H.5.1.1 Pressurized Injection 

Under pressurized operation, an injection pipe and packer assembly will be used to isolate and focus injection 
into a targeted injection interval.  The packer assembly will include packer(s) placed at the top and bottom (if 
required) of the injection interval.  For new wells, the well will contain only native groundwater and when the 
packer assembly is inflated, native groundwater will be trapped in the annulus above the uppermost packer. 

After operations have commenced, the packer assembly may periodically be deflated so the assembly can be 
moved between injection intervals within the injection zone.  Deflation and moving of the packer assembly 
will result in incidental mixing of the native groundwater from the oxide zone, initially trapped above the 
uppermost packer with the lixiviant solution until eventually the composition of the annulus fluid reflects 
lixiviant solution. 

H.5.1.2 Injection at Atmospheric Well Head Pressures 

Under atmospheric well head pressure, lixiviant solution will be introduced with an injection pipe that 
discharges below the static fluid level in the well.  Groundwater will not be isolated above a packer assembly.  
Operation under atmospheric well head pressure will flood the annulus with lixiviant solution for the entire 
length of the well at the commencement of operations and will maintain that condition throughout the period 
of injection. 
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H.5.2 Recovery 

All wells used for recovering PLS will be constructed to Class III well standards.  Annulus fluid within new 
recovery wells will initially be oxide zone groundwater.  As injection begins and fluids are recovered from the 
injection zone and pumped back to the surface, the annulus of the recovery wells will be flooded with PLS at 
atmospheric pressure. 

H.6 Qualitative Analysis of Constituents in Injected Fluid 

Monitoring of injected fluid is required by 40 Code of Federal Regulations (CFR) 146.33(b)(1) at a sufficient 
frequency to yield representative data describing fluid characteristics.  Permittees are required by 
40 CFR 146.34(a)(7)(iii) to provide a qualitative analysis and ranges of concentrations of all constituents in the 
injected fluids.  A new analysis is required by 40 CFR 146.33(b)(1) whenever the injected fluid is modified to 
the extent that the existing data is incomplete or incorrect, and the new data must be submitted pursuant to 
40 CFR 146.34(a)(7)(iii).   

Florence Copper requests that the UIC Permit authorize the injection of fresh water, solutions of sodium 
carbonate or other neutralizing agents, and lixiviant used to dissolve copper.  The lixiviant solution will be 
generated on site starting with the commencement of PTF operations.  The initial lixiviant solution will be 
composed of water and sulfuric acid, and can be considered an “immature” solution.  Once this solution has 
been circulated through the oxide zone and recovered as PLS, and the copper has been recovered from the 
solution by the solvent extraction/electrowinning (SX/EW) process, the solution will be re-acidified and re-
injected.   

At the outset of PTF operations, the solution may be re-acidified and re-injected without recovering the 
copper by SX/EW until the copper concentration is sufficiently high to begin SX/EW recovery.  With each 
injection and recovery cycle, the solution will accumulate constituents dissolved from the oxide zone.  A 
“mature” lixiviant solution is one that has been acidified and circulated through the oxide zone and SX/EW 
process a sufficient number of times to reach equilibrium concentrations of dissolved constituents.  The 
lixiviant solution will be recycled for the duration of PTF operations. 

The typical concentrations of dissolved constituents that will occur in the mature lixiviant solution during 
PTF operations can only be estimated at this time because actual constituent concentrations can only be 
measured during the injection and recovery of an acidified solution though the oxide zone at a scale and 
duration representative of PTF operations, and no injection and recovery has yet been conducted at that scale 
or duration.  

H.6.1 Injectate (Lixiviant) Solution Composition 

Florence Copper proposes that “lixiviant” be used to refer to the solution prepared for injection and 
“raffinate” be used to refer to PLS after it has been processed in the SX/EW plant.  The composition and 
constituent concentrations of PLS and raffinate are similar except that the SX/EW process removes 
approximately 90 percent of the copper from the PLS and causes a downward shift in pH.  Florence Copper 
bases its proposal on the recognition that the “barren” PLS (or raffinate) exiting the SX/EW plant may need 
to be treated before it is ready for re-injection.  Thus, “lixiviant” is proposed to distinguish between the 
solution that is ready for re-injection and the barren PLS solution, or raffinate, that has exited the SX/EW 
plant but has not been prepared for re-injection.   

Organic constituents in in-situ solutions result from the contact of PLS with organic process chemicals in the 
SX/EW plant.  Florence Copper proposes to limit the total concentration of organic constituents in the 
lixiviant solution to 10 milligrams per liter (mg/L).  The organic constituents include polynuclear aromatic 
hydrocarbons (PAHs) derived from the kerosene type fluid used in the SX process.  The composition of the 
organic compounds in the lixiviant solution can be controlled by specifying the quality of process chemicals 
purchased.  Their concentrations can be controlled by the equipment process controls and the protocols for 
the SX/EW plant and mixing facilities. 
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Inorganic constituents in the in-situ solutions are a product of both process chemicals as well as chemical 
reactions resulting from the interaction of lixiviant solution with the host rock of the oxide zone during PTF 
well field operations.  They will be variable in both composition and concentration.  Some constituents are 
relatively predictable because their sources are the inorganic chemicals (such as sulfuric acid and calcium 
carbonate that will be mixed to acidify or neutralize solutions) which are controlled and measurable; however, 
other constituents are a function of the interaction between the injection fluids, pH of injection fluids, 
existing groundwater, and the solubility of minerals present in the oxide zone.  Their composition and 
concentration will be difficult to validate until the injection and recovery process has continued for enough 
time to develop a mature PLS, and sufficient operational data are available.  Therefore, a qualitative analysis 
of constituents in lixiviant solution cannot be definitively provided at this time until a mature PLS solution is 
produced from PTF operations.   

H.6.2 Previous Studies 

Two studies have been conducted in an effort to forecast the character and range of constituent 
concentrations in in-situ solutions that will be produced during ISCR operations at the FCP site.  One study 
was conducted in 1995 and reported in Section 3 of Volume IV of the Aquifer Protection Permit (APP) 
application that BHP Copper submitted to the Arizona Department of Environmental Quality (ADEQ) in 
January 1996 (1996 Application), concurrent with its application to USEPA for UIC Permit 
No. AZ396000001.  A summary of the results of that study was included in Table 4.3-1 of Volume 1 of the 
1996 Application (included as Exhibit H-2 of this Attachment), and made part of the UIC Permit and of APP 
No. 101704 that ADEQ subsequently issued to BHP Copper in 1997.  Solution compositions were re-
evaluated by Daniel B Stephens and Associates in April 2014 on behalf of Florence Copper, to update and 
expand on the information in Table 4.3-1.  Both studies are briefly discussed below.  

As explained in Section 3, Volume 4 of the 1996 Application, forecast compositions of in-situ solutions were 
developed from geochemical models that were based on column tests of core samples collected from the 
FCP site.  The core samples were collected from a number of locations within the oxide zone of the bedrock 
underlying the FCP site; this is the same bedrock oxide zone proposed for PTF operations.  Some of the 
forecast compositions shown in Table 4.3-1 (Exhibit H-2) were developed from those models; however, the 
compositions of PLS and lixiviant solution (referred to as raffinate in Table 4.3-1) were based on actual 
process data from BHP Copper’s copper leach in-situ operation at San Manuel, Arizona.  The solution data 
from San Manuel were preferred because those solutions had been in contact with more copper oxide ore for 
a longer period of time and were therefore more mature than the solutions used in the column tests, and were 
likely to show more representative mineral concentrations than the less mature solutions from the BHP 
column tests.   

Florence Copper retained the services of Daniel B Stephens & Associates (DBS&A) to use PTF site specific 
data and current geochemical modeling software to evaluate and refine the composition forecasts reported 
previously by BHP Copper in Table 4.3-1.  As discussed in Exhibit H-1 of this Attachment, DBS&A used 
data generated by long term leaching test conducted by METCON laboratories of Tucson Arizona, using 
core samples collected from the oxide zone at the PTF well field site, and groundwater collected from the 
oxide zone near the PTF well field site.  The DBS&A modeling results are presented in Exhibit H-1, and the 
forecast compositions produced by the modeling results are summarized in Table 3.1 of Exhibit H-1.   

The DBS&A model did not use the PLS and raffinate data reported by BHP in Table 4.3-1 (Exhibit H-2) 
because those data were based on PLS and raffinate produced at BHP Copper’s San Manuel deposit, which 
might have been significantly different geochemically than the oxide zone beneath the FCP site.  The 
hydraulic control test conducted by BHP Copper at the FCP site was too short to produce solutions that 
could approximate equilibrium conditions of the minerals dissolved in solutions at the FCP.  Accordingly, the 
estimated constituent concentrations derived by DBS&A do not represent anticipated maximum 
concentrations, or a range of concentrations.  Rather, the concentrations provided in Table 3.1 of Exhibit H-
1 represent potential typical constituent concentrations that must be validated by field-scale testing.   
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Florence Copper proposes to construct and operate the PTF to produce process solutions that are 
representative of commercial scale copper production.  The PTF will produce in-situ solutions sufficiently 
mature to evaluate and fine-tune process treatment technologies and identify opportunities for groundwater 
conservation.  Florence Copper estimates that mature PLS can be produced within 12 months after 
commencing PTF operations, and that the resulting data can then be used in geochemical models to 
accurately forecast the range of inorganic constituents in lixiviant solutions and PLS that can be reasonably 
expected over the life of operations at the FCP.  At the conclusion of PTF operations, Table 3.1 will be 
amended to reflect solution compositions generated during PTF operations. 

H.6.3 Forecast Composition of Raffinate  

The fourth column form the left of Table 3.1 of Exhibit H-1 shows the estimated forecast composition of 
raffinate.  The composition is based on the assumption that the solution after processing in the SX/EW plant 
may have a composition similar to the PLS composition (fourth column from the left of Table 3.1), with the 
exception that it will have lower copper concentrations and lower pH.  Raffinate will exit the SX/EW plant 
and be directed to the raffinate pond before it is piped to the PTF well field and acidified, as needed, prior to 
injection as lixiviant.  

H.6.4 Forecast Composition of Pre-Stacked PLS 

No solution stacking is proposed for PTF operations.  Solution stacking refers to the practice of staging and 
re-injecting intermediate grade solutions to manage overall PLS grade during commercial copper recovery. 

At PTF startup, recovered solution will be re-acidified and re-injected until copper concentrations reach a 
level sufficient to achieve SX/EW copper recovery.  Once SX/EW operations begin, solutions will only be 
re-injected following SX/EW copper recovery.  Consequently, no pre-stacked solution composition is 
included in Table 3.1 of Exhibit H-1. 

H.6.5 Estimated Composition of 98 Percent H2SO4 

The third column from the left of Table 3.1 of Exhibit H-1 shows the estimated composition of 98 percent 
sulfuric acid.  Sulfuric acid is typically produced from the recovery of sulfur dioxide at a smelter facility.  The 
composition shown is representative of the sulfuric acid generated at the ASARCO Hayden smelter, and is 
typical of acid that will be delivered to the PTF for acidifying raffinate during PTF operations.   

H.6.6 Estimated Composition of Make-up Water  

The extreme right hand column of Table 3.1 of Exhibit H-1 shows the estimated composition of 
groundwater that would be used as make-up water during PTF operations.  Make-up water will be obtained 
from an existing well named PW2-1, located east of the PTF well field and outside of the AOR. 
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Table H-1.  Injection Rates and Volumes 

 
Injection Interval 

Length (Feet) 

Typical Injection 
Rate at  

0.15 gpm/ft 
(gpm) 

Typical Injection 
Rate at  

0.20 gpm/ft 
(gpm) 

Daily Injection 
Volume at  
0.15 gpm/ft 
(gallons) 

Daily Injection 
Volume at  
0.20 gpm/ft 
(gallons) 

Well with Shortest 
Injection Interval 190 29 38 41,760 54,720 

Well with Typical 
Length Injection 

Interval 
400 60* 80* 86,400* 115,200* 

Well with Longest 
Injection Interval 700 105* 140* 151,200* 201,600* 

gpm = gallons per minute 
gpm/ft = gallons per minute per foot 
*The values provided in this Table are for a single injection well using a variety of injection interval lengths and injection rates. The maximum 
aggregate injection rate for the four injection wells planned for PTF operations is limited to 240 gpm regardless of well configuration or 
formation performance.  It is anticipated that well performance may be variable, and that some of the four injection wells may accept less than 
25% of the aggregate injection rate, and that some wells may accept more than 25% of the aggregate injection rate.  The upper range of 
potential injection rates for a single well is reflected in the range of values provided in this Table.  The lower range of injection rates will not be 
defined until the planned injection wells are drilled and the formation exposed to those wells characterized.  In all cases, the injection rates at 
each of the four injection wells will be balanced to ensure that the aggregate injection rate of 240 gpm is not exceeded. 

 
 

 
Table H-2.  Example Calculated Average and Maximum Injection Pressures for  

Selected Injection Intervals 

Depth to top 
of Injection 

Interval 
(Feet) 

Average Injection 
Pressure at Top 

of Injection 
Interval (psi) 

Average Well 
Head Pressure  

(psi) 

Maximum 
Injection 

Pressure at Top 
of Injection 
Zone (psi) 

Maximum Well 
Head Pressure 

(psi) 
500 225 Atmospheric 325 100 
690 311 Atmospheric 449 138 
880 396 Atmospheric 572 176 

psi = pounds per square inch 
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Figure M1-1 (2 copies) 
 

(Replaces Attachment M, Exhibit M-1; Attachment P, Exhibit P-2) 
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FIGURE M1-1

FLORENCE COPPER, INC.

FLORENCE, ARIZONA

OPERATIONAL MONITORING WELL

MW-01 PROPOSED DESIGN

SCALE: NOT TO SCALE

SEPTEMBER 2014

CONCRETE PAD

0 FEET

20 FEET (MIN.)

SILICA SAND FILTER PACK

4 -INCH NOMINAL DIAMETER PVC SCREEN

22-INCH MIN. STEEL SURFACE CASING, CEMENTED

4 - INCH NOMINAL DIAMETER MILD STEEL CASING

16-INCH MIN. BOREHOLE

TYPE V PORTLAND CEMENT (NEAT MIX)

BENTONITE CHIPS/PELLETS

BENTONITE CHIPS/PELLETS

PVC ENDCAP

STEEL TO PVC ADAPTER

SILICA SAND FILTER PACK

4 -INCH NOMINAL DIAMETER PVC SCREEN

PVC ENDCAP

STEEL TO PVC ADAPTER

1,200 FEET

600 FEET

620 FEET

320 FEET

280 FEET

300 FEET

NOTE: LITHOLOGIC UNIT CONTACTS WILL BE

DETERMINED ONCE THE FINAL WELL LOCATION HAS

BEEN APPROVED BY ARIZONA DEPARTMENT OF

ENVIRONMENTAL QUALITY
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R.1 Introduction 

This Attachment has been prepared in support of an application (Application) by Florence Copper, Inc. 
(Florence Copper) to the United States Environmental Protection Agency (USEPA) for issuance of an 
Underground Injection Control Class III (Area) Permit (UIC Permit) for the planned Production Test Facility 
(PTF), to be located at the Florence Copper Project (FCP) located in Pinal County, Arizona.  This 
Attachment refers to financial assurance information for the USEPA to consider, in accordance with 
Section 144.52(d)(7) of the UIC Program, Code of Federal Regulations (CFR) 40 144 et seq.  Specifically, this 
Attachment provides evidence to verify that Florence Copper has the financial resources necessary to close, 
plug, and abandon wells and core holes regulated by the UIC Permit and located on the FCP site. 

R.2 Basis of the Financial Assurance 

The information in this Attachment R is based on closure and post-closure cost estimates for the PTF that 
Florence Copper prepared in support of their application for Temporary Aquifer Protection Permit (APP) 
No. 106360, which was issued by Arizona Department of Environmental Quality (ADEQ).  The cost 
estimates were detailed in Attachment 5 of the temporary APP application and are described below in 
Sections R.1.1.1 through R.1.1.3.  Tables from the temporary APP application summarizing the closure and 
post-closure cost estimates for the PTF are included herewith as Exhibit R-1.   

R.3 PTF Closure and Post-Closure Cost Estimates 

The Sections below describe the basis for the PTF closure and post-closure cost estimates presented in 
support of the Individual APP application form submitted to ADEQ in March 2012.  The application 
submitted to ADEQ resulted in the granting of APP No. 106360 on September 28, 2012.  A detailed 
breakdown of the costs supporting the closure and post-closure cost estimates is shown in Table 5-2 of the 
March 2012 APP application, which was updated on September 21, 2012 prior to the issuance of APP 
106360.  These closure costs have been updated again to 2014 dollars and to include the closure of the 
supplemental monitor wells and the operational monitoring well.  The current cost estimates are reflected in 
the updated Table 5-2 (dated July 2014) provided in Exhibit R-1 of this Attachment.  The cost estimates are 
based on information submitted by Knight Piésold Ltd.) and M3 Engineering and Technology Corporation, 
and other sources as indicated in Exhibit R-1.  Table 5-2a of Exhibit R-1 includes closure costs for the 
Class III wells constructed by BHP within the Area of Review defined in UIC Permit No. AZ396000001. 

R.3.1 Closure  

R.3.1.1 PTF Well Field   

R.3.1.1.1 Groundwater Restoration 

Restoration of groundwater in the portion of the oxide zone in which injection and recovery has occurred 
(the injection and recovery zone [IRZ]) will be conducted to meet closure criteria specified in the temporary 
permit.  The criteria, described in Attachment 16 of the March 2012 APP application, require groundwater to 
be restored such that constituents for which Aquifer Water Quality Standards (AWQS) have been established 
meet either the AWQS or pre-operational concentrations if those concentrations exceed AWQS.  The 
restoration process involves rinsing the IRZ; the injection of sodium bicarbonate or equivalent non-
hazardous neutralizing agents as needed to neutralize the groundwater; and the neutralization of the rinse 
solution with lime or other agents.  The estimated volume of rinse water required to adequately restore the 
groundwater in the IRZ assumes 8 percent porosity in the oxide zone and six to eight pore volumes.  For 
those conditions, it is estimated that rinsing of the IRZ can be completed within nine months at a total 
recovery rate of up to 260 gallons per minute (gpm).  A report will be submitted to ADEQ and USEPA 
documenting restoration in compliance with the permit requirements of both agencies.    
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R.3.1.2 Abandon PTF and BHP Well Fields 

The 24 wells (four injection wells, nine recovery wells, seven observation wells, and four multi-level sampling 
wells) located in the PTF well field, and the 20 wells located in the BHP well field, will be abandoned in 
accordance with the provisions of the temporary APP and UIC Permit.  The wells will be abandoned in 
accordance with the requirements of the Arizona Department of Water Resources (ADWR) and the Well 
Abandonment Plan, provided as Attachment Q of this Application.  The following provides a general 
description of the well abandonment procedures:  

1. Each well will be closed by removing the downhole pumps and electrical equipment.  The well will 
be filled from the bottom to the top with Type V Portland cement, and the collar pipe will be 
removed to 5 feet below ground surface (bgs).  The surface will then be backfilled and leveled out.  

2. Groundwater will be used to rinse the piping that connects the wells to the pipelines discussed 
below.  The rinse water will be discharged into the water impoundment.  The piping and all 
electronics, pumps, and other material will be removed off site for reuse, recycling, or landfill 
disposal. 

3. Liners upon which pipes connecting the wells to the pipelines will be removed and samples of the 
underlying soil will be analyzed using the same procedures used to verify that the soil beneath the 
pipeline corridor complies with applicable soil remediation standards.  The well field area will then be 
leveled and prepared for post-closure use. 

4. A report will be submitted to the ADEQ and USEPA demonstrating that closure conditions required 
by the APP and the UIC Permit have been met.  

R.3.1.3 Pipelines 

The pipelines that were placed in the lined corridor connecting the PTF test well area to the beneficiation 
facility will be rinsed with groundwater and removed for off-site recycling or landfill disposal.  The rinse 
water may be used to rinse equipment, tanks, and the liner of the runoff pond before being discharged to the 
water impoundment. 

R.3.1.4 Soil and Liner Beneath Pipeline Corridor 

The liner forming the pipeline corridor will be removed from the corridor and samples of the underlying soil 
will be collected and analyzed to verify that soil beneath the pipeline corridor complies with the soil 
remediation standards.  The liner will be transported off site for recycling.  However, if the liner cannot be 
recycled, it will be transported to a nearby appropriately licensed commercial landfill for disposal.  The 
corridor will be backfilled with on-site soil, leveled and prepared for post-closure use.  The closure cost 
estimate assumes no impacts to soil beneath the liner. 

R.3.1.5 Tanks 

The tanks located in and adjacent to the beneficiation area, including tanks and equipment in the solvent 
extraction/electrowinning (SX/EW) plant, and tanks located in the runoff pond will be rinsed and then 
moved to a storage area for future use or sold as surplus equipment.  Rinse water will be captured in the 
runoff pond sump and then pumped to the water impoundment.  The tank foundation and underlying soils 
will be sampled and analyzed to determine compliance with applicable regulations and then managed 
accordingly.  The liners beneath the tanks will be rinsed and the rinse water will be drained to the sump of the 
runoff pond.  Rinse water will be pumped from the runoff pond to the water impoundment.  

R.3.1.6 Runoff Pond 

R.3.1.6.1 Liquid Removal 

Any remaining liquid and rinse water will be pumped from the sump in the runoff pond to the water 
impoundment.   
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R.3.1.6.2 Sediment 

Little sediment is expected to be in the runoff pond at any time.  If sediment is in the pond, sampling and 
analysis will be conducted to verify that the sediment is non-hazardous.  Non-hazardous sediment will be 
placed in the water impoundment or transported to a nearby commercial landfill.  The closure cost estimate 
assumes plant runoff pond sediments are non-hazardous. 

R.3.1.6.3 Liner and Earthwork 

Concrete tank foundations and the high-density polyethylene (HDPE) liner will be carefully removed to avoid 
soil contamination.  Exposed concrete foundations will be sampled to verify that the concrete is not subject 
to hazardous waste regulations.  The concrete and liner will be transported off site for recycling or disposal.  
The pond area will be backfilled with on-site berm materials.  The backfilled area will be leveled to match 
surrounding grade and prepared for post-closure use.  The closure cost estimate assumes no impacts to soil 
beneath the liner and disposal of concrete and liner material in a nearby properly licensed landfill. 

R.3.1.7 Water Impoundment  

R.3.1.7.1 Water Evaporation 

Natural and enhanced (mechanical) evaporation will be used during PTF operations.  The mechanical 
evaporators used during PTF operations will be used during the IRZ restoration process to minimize the 
amount of water remaining in the impoundment at the time IRZ restoration is complete and the 
commencement of the rinsing and dismantling of the surface facilities is begun.  It is anticipated that the 
evaporation rate will diminish as the solids content in the sediment increases.  Time and weather conditions 
permitting, enhanced evaporation will continue until the sediment can be removed from the impoundment as 
solids or semi-solids.  Otherwise, the sediment will be pumped from the impoundment as slurry.  The 
sediment will be sampled and analyzed to verify that the sediment is not subject to hazardous waste 
regulation.  The removed sediment will be transported to a facility permitted to recycle or dispose of the 
sediment.  The cost associated with evaporation after the in-situ copper recovery (ISCR) operation is 
discontinued and the cost of managing the removed sediment are included in Exhibit R-1. 

R.3.1.7.2 Liner and Earthwork 

After liquid and sediment have been removed from the impoundment, the chain link fence will be removed 
and stored on site for future use or will be transported off site for recycling.  The upper liner will be then be 
carefully removed to avoid damage to the lower liner.  The upper liner will be transported off site for 
recycling or disposal.  The geonet and the sump material forming the impoundment’s leak collection and 
removal system (LCRS) will be sampled and analyzed.  The geonet and sump material will then be carefully 
removed to prevent damage to the lower liner and transported to a properly licensed landfill for disposal.  
The lower liner will be carefully removed to avoid contamination of the soil and transported off site for 
recycling or disposal.  The excavated area will be backfilled with stockpiled soil and berm material and will 
then be contoured and prepared for post-closure use.  The closure cost estimate assumes that (1) the 
sediment will be shipped to a nearby, properly licensed disposal facility for further solidification, as needed, 
and disposal; and (2) the liners and LCRS material will be shipped to a nearby properly licensed disposal 
facility for disposal.  

R.3.1.8 Miscellaneous Costs 

R.3.1.8.1 Daily Monitoring and Observations 

The proposed permit conditions will require that injection and recovery wells, the water impoundment, the 
tank farm, and beneficiation facilities be monitored and inspected on a daily basis until closure has been 
completed.  Although closure activities are estimated to be completed in less than one year, the estimated 
costs are based on a 12-month period and included in the operation and maintenance labor costs in 
Exhibit R-1. 
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R.3.1.8.2 Quarterly Well Monitoring 

The proposed permit will require the compliance groundwater monitoring program be continued through the 
closure period of IRZ restoration and the closure of the surface facilities.  Although it is estimated that the 
closure activities will be completed in less than one year, the estimated cost included in Exhibit R-1 assumes 
three quarters of Level 1 monitoring and one quarter of Level 2 monitoring.    

R.3.1.8.3 Administrative and Miscellaneous Costs, General Project Support Costs 

A general cost allowance is included for 12 months of contractor technical support and miscellaneous facility 
maintenance activities during the closure period.  Maintenance activities may include minor facility 
maintenance such as road grading or minor repairs.  Also included in this category are telephone and electrical 
utility charges (for office facilities), and miscellaneous office and site expenses (postage, office supplies, 
chemicals, etc.). 

R.3.2 Post-Closure  

The post-closure monitoring schedule will be synchronized, to the extent practicable, with the applicable 
closure/post-closure schedule established under Temporary APP No. 106360 for the PTF site and APP No. 
101704 and UIC Permit No. AZ396000001 for the surrounding property.  Florence Copper proposes a five-
year post-closure period, as described below.  Accordingly, Exhibit R-1 includes a cost estimate for a five-year 
period.  

 Years 1 – 4:  Two quarterly Level 1 sampling events and two quarterly Level 2 events will be conducted 
each year.  Quarterly reports will be submitted to ADEQ and USEPA.  

 Year 5:  Three quarterly Level 1 sampling events and one quarterly Level 2 event will be conducted.  
Quarterly reports will be submitted to ADEQ and USEPA.  In addition, during the first quarter, a report 
will be submitted to ADEQ and USEPA that summarizes trends and describes significant events 
observed during the previous four years.  Based on the information provided in the report, Florence 
Copper will recommend continuation of post-closure monitoring or cessation of post-closure 
monitoring.  If Florence Copper recommends continuation of monitoring, the recommendation may 
include proposed changes in the scope and frequency of analysis.  Within 180 days following its receipt 
of the report, ADEQ and USEPA will advise Florence Copper of their decisions.  The monitoring 
program will continue throughout the fifth year until such time that ADEQ and USEPA announce their 
decisions.  If ADEQ’s and USEPA’s decisions involves continuation of the monitoring program for the 
next five-year period, or portion thereof, Florence Copper will adjust the cost estimates to reflect 
estimated costs for implementing ADEQ’s decision, and will adjust the financial assurance required for 
the period covered by ADEQ’s decision.  

During point-of-compliance (POC) monitoring events, visual inspection of surface facilities will be 
conducted.  Areas to be monitored include POC wells, signage, fences, revegetated areas, and storm water 
control measures.  Conditions noted during inspections will be documented using inspection forms.  
Photographs and written reports will be used to document completion of indicated repairs.  Repairs will be 
performed as indicated by the inspection monitoring program and will be documented in quarterly reports 
submitted to ADEQ. 

R.4 Contents of the Financial Assurance 

Florence Copper warrants that demonstrating financial assurance suitable for PTF closure and post-closure, 
as required for Temporary APP No. 106360, is also suitable for demonstrating financial assurance as required 
by the USEPA for this Application.  The financial instrument submitted to ADEQ is a Surety Bond issued by 
the Lexon Insurance Company in the amount of $3,487,743.  The financial instrument is sufficient to meet 
the financial assurance requirements of Temporary APP No. 106360 for the PTF and is provided as 
Exhibit R-2 of this Attachment.   
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In addition to the financial assurance instrument required by APP No. 106360, FCI has secured additional 
financial assurance in the form of a Surety Bond issued by the Lexon Insurance Company in the amount of 
$1,066,000 for the purpose of closing discharging facilities constructed under APP No. 101704.  A copy of 
the surety bond is included in Exhibit R-2.  Discharging facilities to be closed under APP No. 101704 include 
process solution ponds and runoff ponds which were never constructed, one evaporation pond, and the 
Class III wells constructed for the BHP pilot test.  As noted in Exhibit R-1 the cost to close the BHP class III 
test wells in 2014 dollars is $194,018 and administrative and contingency costs totaling an additional 
25 percent.  The total amount required to close the BHP Class III test wells is well within the amount of the 
instrument established for the closure of discharging facilities under APP No. 101704.  

 

  



 

  

APPENDIX 8 
 

Additional Document for Exhibit R-2  
(Attachment R, Exhibit R-2) 

  















 

  

APPENDIX 9 
 

Revised PTF AOR Wells Plugging and Abandonment Forms 
(Attachment Q, Exhibit Q-4) 
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Florence Copper Project
1575 W Hunt Hwy, Florence Arizona 85132

Curis Resources (Arizona) Inc
1575 W Hunt Hwy, Florence, Arizona 85132

Arizona Pinal AZ396000001

SE SW NE SW 28 4S 9E

1130 N
970 E

✔

1

NA
✔

CMP11-05

5.5 unknown 427 377 6.75
2.5 unknown 950 550 4.38

✔

4.38
NA
62
79
950
NM
15.6
V

4.38
NA
3
4
427
NM
15.6
V

5.5
427
49
62
50
NM
15.6
v

6.75
NA
10
12
5
5
15.6
V

5 50
320 390
427 1200

$13,715

Dan Johnson, VP Environment and Technical Services
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The public reporting and record keeping burden for this collection of information is 
estimated to average 4.5 hours for operators of Class I hazardous wells, 1.5 hours for 
operators of Class I non-hazardous wells, 3 hours for operators of Class II wells, 
and 1.5 hours for operators of Class III wells.
Burden means the total time, effort, or financial resources expended by 
persons to generate, maintain, retain, or disclose or provide information to or for a 
Federal agency. This includes the time needed to review instructions; adjust the 
existing ways to comply with any previously applicable instructions and requirements; 
train personnel to be able to respond to the collection of information; search data 
sources; complete and review the collection of information; and, transmit or otherwise 
disclose the information. An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it displays a currently valid 
OMB control number. The OMB control numbers for EPA’s regulations are listed in 
40 CFR Part 9 and 48 CFR Chapter 15. 
Please send comments on the Agency’s need for this information, the accuracy of the 
provided burden estimates, and any suggested methods for minimizing respondent 
burden, including the use of automated collection techniques to Director, Office of 
Environmental Information, Collection Strategies Division, U.S. Environmental 
Protection Agency (2822), Ariel Rios Building, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460; and to the Office of Information and Regulatory Affairs, Office 
of Management and Budget, 725 17th Street, NW., Washington, DC 20503, Attention: 
Desk Officer for EPA. Please include the EPA ICR number and OMB control number 
in any correspondence. 
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6.75-INCH DIAMETER BOREHOLE

TO 427 FEET, 5.5-INCH CASING TO 427

1200 FEET

370FEET

UPPER BASIN

 FILL UNIT (UBFU)

LOWER BASIN

 FILL UNIT (LBFU)

AS-BUILT CMP11-05 CORE HOLE

MIDDLE FINE-

GRAINED UNIT (MFGU)

BEDROCK

OXIDE ZONE

PROPOSED PLUGGING

AND ABANDONMENT

CMP11-05 CORE HOLE

4.38-INCH DIAMETER COREHOLE

6.75-INCH  DIAMETER BOREHOLE

TO 427 FEET, 5.5-INCH CASING TO 427

1200 FEET

370 FEET

UPPER BASIN

 FILL UNIT (UBFU)

LOWER BASIN

 FILL UNIT (LBFU)

MIDDLE FINE-

GRAINED UNIT (MFGU)

BEDROCK

OXIDE ZONE

4.38-INCH DIAMETER COREHOLE

CEMENT GROUT

BACKFILLED WITH NATIVE MATERIAL

TO 5 FEET

CASING REMOVED TO 50 FEET

PQ DRILLING ROD WAS LOST IN BORE

HOLE - NINE ATTEMPTS WERE MADE

TO REMOVE ROD BELOW 427 FEET  BUT

WERE UNSUCCESSFUL.  ROD WAS

REMOVED TO 400 FEET.

950 FEET

CASING BLAST-PERFORATED

FROM 320 TO 390 FEET
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FLORENCE COPPER, INC.

FLORENCE, ARIZONA

CMP11-05 COREHOLE DIAGRAM
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SEPTEMBER 2014
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Florence Copper Project
1575 W Hunt Hwy, Florence Arizona 85132

Curis Resources (Arizona) Inc
1575 W Hunt Hwy, Florence, Arizona 85132

Arizona Pinal AZ396000001
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✔
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$13,715

Dan Johnson, VP Environment and Technical Services
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The public reporting and record keeping burden for this collection of information is 
estimated to average 4.5 hours for operators of Class I hazardous wells, 1.5 hours for 
operators of Class I non-hazardous wells, 3 hours for operators of Class II wells, 
and 1.5 hours for operators of Class III wells.
Burden means the total time, effort, or financial resources expended by 
persons to generate, maintain, retain, or disclose or provide information to or for a 
Federal agency. This includes the time needed to review instructions; adjust the 
existing ways to comply with any previously applicable instructions and requirements; 
train personnel to be able to respond to the collection of information; search data 
sources; complete and review the collection of information; and, transmit or otherwise 
disclose the information. An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it displays a currently valid 
OMB control number. The OMB control numbers for EPA’s regulations are listed in 
40 CFR Part 9 and 48 CFR Chapter 15. 
Please send comments on the Agency’s need for this information, the accuracy of the 
provided burden estimates, and any suggested methods for minimizing respondent 
burden, including the use of automated collection techniques to Director, Office of 
Environmental Information, Collection Strategies Division, U.S. Environmental 
Protection Agency (2822), Ariel Rios Building, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460; and to the Office of Information and Regulatory Affairs, Office 
of Management and Budget, 725 17th Street, NW., Washington, DC 20503, Attention: 
Desk Officer for EPA. Please include the EPA ICR number and OMB control number 
in any correspondence. 
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6.75-INCH DIAMETER BOREHOLE WITH

5.5-INCH CASING TO 429 FEET

1145 FEET

375FEET

UPPER BASIN

 FILL UNIT (UBFU)

LOWER BASIN

 FILL UNIT (LBFU)

AS-BUILT CMP11-06 CORE HOLE

MIDDLE FINE-

GRAINED UNIT (MFGU)

BEDROCK

OXIDE ZONE

PROPOSED PLUGGING

AND ABANDONMENT

CMP11-06 CORE HOLE

4.38-INCH DIAMETER COREHOLE

6.75-INCH  DIAMETER BOREHOLE

TO 429 FEET, 5.5-INCH CASING REMOVED

TO 335 FEET

1145 FEET

375 FEET

UPPER BASIN

 FILL UNIT (UBFU)

LOWER BASIN

 FILL UNIT (LBFU)

MIDDLE FINE-

GRAINED UNIT (MFGU)

BEDROCK

OXIDE ZONE

4.38-INCH DIAMETER COREHOLE

BACKFILLED WITH NATIVE MATERIAL

TO 5 FEET

5.5-INCH CASING BLASTED AND

REMOVED AT 335 FEET

CEMENT GROUT
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FLORENCE COPPER, INC.

FLORENCE, ARIZONA
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220 FEET

230 FEET

211 FEET

LOCKING WELL VAULT

2.5 FOOT MONUMENT STICKUP

2 FOOT CASING STICKUP

BENTONITE CHIPS / PELLETS

APPROXIMATE STATIC WATER LEVEL

8-12 COLORADO SILICA SAND

PVC ENDCAP

CEMENT SEAL (TYPE V)

2 FEET

9 7/8-INCH BOREHOLE

CONCRETE PAD

240 FEET

4-INCH NOMINAL DIAMETER MILD

STEEL CASING

4-INCH SCHEDULE 80 PVC SCREEN

(0.020-INCH SLOTS)

14-INCH MILD STEEL CASING

20 FEET

260 FEET

270 FEET

STEEL TO PVC ADAPTER

PROPOSED DESIGN

SUPPLEMENTAL MONITORING

WELL M55-UBF

PROPOSED PLUGGING AND

ABANDONMENT

SUPPLEMENTAL MONITORING

WELL M55-UBF

220 FEET

230 FEET

211 FEET

BENTONITE CHIPS / PELLETS

APPROXIMATE STATIC WATER LEVEL

8-12 COLORADO SILICA SAND

PVC ENDCAP

CEMENT SEAL (TYPE V)

2 FEET

9 7/8-INCH BOREHOLE

240 FEET

4-INCH NOMINAL DIAMETER MILD

STEEL CASING

4-INCH SCHEDULE 80 PVC SCREEN

(0.020-INCH SLOTS)

14-INCH MILD STEEL CASING

20 FEET

260 FEET
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FIGURE M1-1

FLORENCE COPPER, INC.

FLORENCE, ARIZONA

OPERATIONAL MONITORING WELL

MW-01 PROPOSED DESIGN

SCALE: NOT TO SCALE
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S.1 Introduction 

This Attachment has been prepared in support of an application (Application) by Florence Copper, Inc. 
(Florence Copper) to the United States Environmental Protection Agency (USEPA) for issuance of an 
Underground Injection Control Class III (Area) Permit (UIC Permit) for the planned Production Test Facility 
(PTF), to be located at the Florence Copper Project (FCP) in Pinal County, Arizona.  This Attachment 
describes the aquifer exemption issued to BHP Copper, a previous site owner, in conjunction with UIC 
Permit No. AZ396000001.  UIC Permit No. AZ396000001 was issued for operation of an in-situ copper 
recovery (ISCR) facility at the FCP property which is inclusive of the currently proposed PTF area and the 
broader mineralized area which is approximately 212 acres in size.  The horizontal extent of the existing 
aquifer exemption coincides with the horizontal extent of the mineralized area permitted under UIC Permit 
No. AZ396000001 (212 acres), plus a 500-foot circumscribing area around that mineralized area.  The vertical 
extent of the aquifer exemption conforms to criteria included in UIC Permit No. AZ396000001.   

S.2 Historical Context 

The USEPA originally issued UIC Permit No. AZ396000001 to BHP Copper Inc. (BHP Copper) on 
May 1, 1997.  When the USEPA issued the UIC Permit, it also granted an “Underground Injection Control 
Aquifer Exemption for EPA Permit #AZ39600001” (Aquifer Exemption), designating the BHP Copper 
permitted area as exempt from provisions in the Safe Drinking Water Act as they pertain to protecting 
underground sources of drinking water (USDWs).  The 1997 Aquifer Exemption is included for reference in 
Exhibit S-1. 

UIC Permit No. AZ396000001 was amended on April 26, 2000 to establish permit limits for Alert Levels, 
Aquifer Quality Limits, and baseline water quality characteristics for Point of Compliance (POC) wells located 
around the Aquifer Exemption zone.  The FCP property was subsequently sold and the permit was 
transferred from BHP Copper to the new owner in December 2001.  None of the requirements of the UIC 
Permit were changed during the transfer process.  

S.3 Required Criteria for Exempted Aquifers 

Criteria for determining whether an aquifer qualifies as an “exempted aquifer” are listed under 40 Code of 
Federal Regulations (CFR) Sections 144.07 and 146.04.  The criteria applicable to the Aquifer Exemption 
issued to BHP Copper are listed under 40 CFR 146.04(a) and (b).  The criteria were evaluated during the 
USEPA review of BHP Copper’s 1996 Application and resulted in the granting of the Aquifer Exemption in 
1997.   

Florence Copper is not aware of any change in aquifer conditions or planned operations that would require a 
change in the criteria used to determine the Aquifer Exemption area.  Florence Copper has recently 
completed a report entitled “NI 43-101 Florence Copper Project, Technical Report, Pre-Feasibility Study”.  The report 
provides a broad range of information including the aquifer’s potential for economic mineral development as 
per requirements in 40 CFR Sections 144.07(c)(1) and 146.04(b)(1), and as required for this Attachment.  The 
report provides data regarding the delineation of the injection zone, general information on the mineralogy 
and geochemistry of the injection zone, the amenability of the in-situ process to recover copper, and a 
timetable for proposed development.  An electronic copy of the Pre-Feasibility report is provided on a CD in 
Exhibit S-2 of this Attachment. 
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S.4 Original Aquifer Exemption 

The horizontal limits of the proposed aquifer exemption coincide with the original Area of Review described 
in Attachment A and B of the original UIC Permit issued to BHP in 1997, and are shown on Figure S-1 of 
this Attachment.  The vertical limits of the aquifer exemption are depicted in Figure S-2 and the lateral and 
vertical limit are described in Exhibit S-1. 

S.5 References 

M3 Engineering and Technology Corporation, 2013.  NI 43-101 Technical Report   Pre-Feasibility Study, 
Florence, Pinal County, Arizona.  March 28. 
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